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(57) Abstract : 


PROBLEM TO BE SOLVED: To prevent the number of radio 


channels used by other radio terminal equipments by 


avoiding occurrence of radio 


interference 



Si-f 


wh. 


antenna for base station communication and 


transmission reception antenna for terminal 


a repeater uses 


transmission reception 
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SOLUTION: A radio repeater 104 includes at least a 


1st antenna 105 to send a radio wave to a radio base 


station 103 and a 2nd antenna 106 to send a radio 


wave to a terminal equipment 107. In the case of communication with the radio base 
station 103, the 1st antenna 105 is used and in the case of communication with the 
radio terminal equipment 107, the 2nd antenna 106 is used, and an arrival range of 
a radio wave in the case of communication from the repeater by the 1st antenna 105 
is differentiated from an arrival range of a radio wave in the case of communication 
from the repeater by the 2nd antenna 106. Thus, the influence of the frequency and 
the transmission slot used for the communication with the radio terminal equipment 
107 onto other radio base stations is reduced. 
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CLAIMS 


[Claim (s) ] 

[Claim 1]A radio relay system comprising: 
A communications network. 

A switchboard connected to said communications network. 

A base transceiver station which is connected to said switchboard and has two or more 
radio channels. 

A radio terminal which communicates with said base transceiver station, and a radio 
repeater which is provided with an exclusive use antenna for base stations, and an 
exclusive use antenna for radio terminals at least, and relays communication of said 
radio terminal to said base transceiver station, A means to prepare for said radio 
repeater and to establish a wireless circuit with said base transceiver station using 
an exclusive use antenna for said radio place offices, and a means to establish a 
wireless circuit with said radio terminal using an exclusive use antenna for said 
radio terminals with which said radio repeater is equipped. 

[Claim 2]A communications network, a switchboard connected to said communications 
network, and a base transceiver station which is connected to said switchboard and 
has two or more radio channels, A radio terminal which communicates with said base 
transceiver station, and a translator which relays communication of a radio terminal 
to said base transceiver station, Form two or more antennas in an implication and 
said translator, and said two or more antennas in distinction from an exclusive use 
antenna for base stations, and an exclusive use antenna for radio terminals Every 
transmission slot. A radio relay system communicating by having a function which 
changes an exclusive use antenna for said base stations, and an exclusive use antenna 
for said radio terminals for every receiving slot. 

[Claim 3]A range of access of an electric wave when it communicates with an exclusive 
use antenna for said base stations from said translator in Claim 1 thru/or the radio 
relay system according to claim 2, A radio relay system, wherein a range of access 
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of an electric wave when it communicates with an exclusive use antenna for said radio 
terminals from said translator communicates by selecting the directivity of two or 
more of said antennas so that it may differ. 

[Claim 4]A range of access of an electric wave when it communicates with an exclusive 
use antenna for said base stations from said translator in Claim 1 thru/or the radio 
relay system according to claim 2, A radio relay system, wherein a range of access 
of an electric wave when it communicates with an exclusive use antenna for said radio 
terminals from said translator communicates by selecting a fixing position of two 
or more of said antennas so that it may differ. 

[Claim 5] In Claim 1 thru/or the radio relay system according to claim 2, a 
communication slot of said base transceiver station and said radio repeater is 
determined first, A radio relay system continuing, assigning a communication slot 
of said radio terminal and said radio repeater, continuing, determining timing of 
said antenna switch, and communicating by changing an exclusive use antenna for said 
base stations, and an exclusive use antenna for said radio terminals to said timing. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In radio, when the invention in this application communicates 
with a base transceiver station with a radio terminal, it relates to the radio relay 
system which uses a translator and performs this communication. 
[0002] 

[Description of the Prior Art] In PHS (Personal Handy PhoneSystem: personal handy 
phone system) which is a kind of a cellular phone. The transmission output of a 
terminal has adopted the microcellular of an average of 10 mW and frequency 1.9 GHz 
band, and the area per base station which can be talked over the telephone is about 
several 100-meter system. On the other hand, if the operating environment of a 
cellular phone is taken into consideration, indoors, in call enable area, attenuation 
of an electric wave will be large the very limited place around a base station with 
1.9 GHz bands for cover by a building. 

[0003]Then, in order to mainly aim at expansion of the call area in indoor etc. , the 

technique of using a radio repeater is generally adopted. 

[0004] 

[Problem to be solved by the invention]Conventionally, it faced using the radio 
repeater with mobile communication systems, such as PHS, and there was a case where 
the transmitting antennas used for communication with a base station and the 
transmitting antennas used for communication with a terminal were shared. Since the 
frequency band assigned to a PHS terminal and the frequency band used at the time 
of the transmission to a base station from a relay station are the same when starting, 
the radio channel which radio wave interference produces and can be used with other 
radio terminals as a result decreases, and SUBJECT that decline in radio-channel 
utilization efficiency is caused occurs. 

[0005]When similarly the number of users increases and traffic increases, SUBJECT 
that the radio terminal whose communication becomes impossible by restriction of 
using frequency increases occurs. 
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[0006] 

[Means for solving problem] In order to solve said SUBJECT, the composition of 
invention concerning the radio relay system of the invention in this application, 
The base transceiver station 103, the radio terminal 107, and said base transceiver 
station 103 and said radio terminal 107 are provided with the radio repeater 104 used 
for radio, and it the above-mentioned radio repeater 104, Provide two or more antennas 
and the first antenna 105 that transmits an electric wave to said base transceiver 
station 103, and the second antenna 106 that transmits an electric wave to said radio 
terminal are included at least, A means 405, 407 to use said second antenna 106 when 
performing communication with the base transceiver station 103 and performing 
communication with the radio terminal 107 using said first antenna 105, The 
directivity of said first antenna and the directivity of said second antenna are made 
into mutually different directivity, Or Mukai of said first antenna and direction 
of said second antenna are turned in the different direction, The means 407 it is 
made to differ in the range of access of an electric wave when it communicates with 
said second antenna from the range of access and said translator of a last electric 
wave when it communicated with said first antenna from said translator is used, The 
frequency used for communication with this radio terminal and a transmission slot 
become possible [ reducing the influence of the base transceiver station on others ]. 
[0007] 

[Mode for carrying out the invent ion] Hereaf ter, each embodiment concerning the 
invention in this application is described using figures. 

[0008]First, a first embodiment of the invention in this application is described. 

[0009] In a radio repeater, a first embodiment forms a different antenna of two or 

more directivity, controls each, and enables reduction of the radio wave interference 

to other base transceiver stations and radio terminals. 

[0010] Drawing 1 is the first composition and key map in an embodiment. 

[0011] the inside of a figure, and 101 — the existing communications network and 102 

— a radio repeater and 105 show the first antenna, 106 shows the second antenna, 

and, as for a base transceiver station and 104, a switchboard and 103 show the radio 
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terminal 107. Here, a cellular phone, PHS, etc. are raised as a typical thing of the 
radio terminal 107. 

[0012] In dra wing 1 , via the switchboard 102, the base transceiver station 103 is 
connected to the existing communications network 101, and the radio terminal 107, 
A radio signal is transmitted and received between the radio repeaters 104, and the 
radio repeater 104 can transmit and receive a radio signal between the base 
transceiver stations 103, and can connect the radio terminal 107 with the existing 
communications network as a result. 

[0013] In drawing 1 , the radio repeater 104 chooses and uses the first antenna 105, 
when communicating with the base transceiver station 103, and when communicating with 
the terminal 107, it chooses and uses the second antenna 106. 

[0014]Next, the composition of the radio terminal 107, the radio repeater 104, and 
the base transceiver station 103 is explained using drawing 2, drawing 3, and drawing 

!■ 

[0015]JDrjiwjji£_2_is a block diagram showing the composition of the radio terminal 107. 
[0016] Drawing 3 is a block diagram showing the composition of the base transceiver 
station 103. 

[0017] Drawing 4 is a block diagram showing the composition of the radio repeater 104. 
[0018] The radio terminal 107 shown in drawing 2 The speaker 201 and the microphone 
202, It has the audio coding section 203, the channel codec part 204, the modulation 
part 205, the demodulation section 206, the high frequency (RF) part 207, the antenna 
208, the bus 209, the control section 210, the storage parts store 211, the display 
212, and the key pad 213, and is constituted. 

[0019] Although the fundamental composition of the base transceiver station 103 shown 
in drawing 3 is equivalent to the terminal 107, having the circuit 301 and the circuit 
interface part 302 differs from the display 212 and the keypad 213 being excluded 
further instead of being the speaker 201 and the microphone 202. 

[0020] Although fundamental composition is equivalent to the terminal 107 and the base 
station 103, the radio repeater 104 shown in drawing 4 has two or more antennas of 
the first antenna 105 and the second antenna 106, and possesses the antenna changeover 
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switch 405 further. 

[0021]The radio repeater 104 communicates using the control section 407 by performing 
control which changes the antenna changeover switch 405 to the first antenna 105 at 
the time of communication with the base transceiver station 103. It communicates by 
performing control which changes the antenna changeover switch 405 to the second 
antenna 106 at the time of communication with the radio terminal 107. 
[0022] Drawing 7> shows a frame structure for explaining communication timing and 
antenna switch timing of a radio repeater. 

[0023] In a communications system concerning this embodiment, a frame used as a 
fundamental period of transmission of a signal or reception is defined, With a time 
division multiple access (TDMA (time division multiple access) is called below.) 
correspondence procedure which assigns inside of a frame at some time (slot), and 
enables it to communicate mutually. While the base transceiver station 103 and the 
radio repeater 104, it communicates between the radio repeater 104 and the radio 
terminal 107. . 

[0024] In this embodiment, a sending signal and an input signal shall communicate with 
what is called a TDD (time division duplex) correspondence procedure assigned into 
one frame. 

[0025] In this embodiment, it takes up about a case where it comprises a total of eight 
slots of transmitting 4 slot and receiving 4 slot in one frame as shown in drawing 
4. 

[0026] In drawing 5 , the frame 501 comprises the transmission slot group 202 and the 
receiving slot group 503, Furthermore, a transmission slot group comprises 
transmission slot A (502a) - receiving slot D (502d) , and the receiving slot group 
503 comprises receiving slot A (502a) - receiving slot D (503d), etc. 
[0027]Now, when the radio repeater 104 communicates with the base transceiver station 
103 and the transceiver slot A (502a and 503a) is used, Just before the control section 
407 of a radio repeater recognizes base station ID beforehand given to the base 
transceiver station 103 and the control section 407 uses this slot, the antenna 
changeover switch 405 is changed to the first antenna 105 side, and it points to it, 

- 8 - 


and it communicates using the antenna 105. 

[0028] If the control section 407 of a radio repeater recognizes terminal ID beforehand 
given to the radio terminal 103 when it continues and the radio repeater 104 
communicates with the radio terminal 107, and using the transceiver slot C (502c and 
503c), Just before the control section 407 uses this slot, the antenna changeover 
switch 405 is changed to the second antenna 106 side, and it points to it, and it 
communicates using the antenna 106. |ra n 1 i a flow chart which shows the deciding 
method of antenna switch timing. 

[0029]When starting communication, an antenna changeover switch is set to the antenna 
side for base transceiver stations (601), and a synchronization with a base 
transceiver station is established (602). At this time, a transceiver slot for base 
transceiver stations is determined (603). Next, timing of an antenna switch for base 
transceiver stations is determined just before a transceiver slot for base 
transceiver stations (604). Slots other than a transceiver slot for base stations 
are determined as a transceiver slot for terminals (605). Finally, timing of an 
antenna switch for radio terminals is determined just before a transceiver slot for 
radio terminals (606). 
[0030] 

[Effect of the Invention]As explained above, according to the invention in this 
application, a radio repeater becomes possible [ preventing decline in the frequency 
utilization efficiency by interference etc. by providing two antennas the object for 
base transceiver stations, and for radio terminals, and accommodating more members 
in the same area ], and improvement in communication efficiency has a big effect. 
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damages caused by the use of this translation. 


1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Dr aw i_ng_ 1J_I t is a block diagram of the radio relay system of the embodiment of the 
invention in this application. 

[Drawing 2] It is a block diagram of the radio terminal of the invention in this 
application. 

[!)r,iv; j ii}(__8 ]_I t is a block diagram of the base transceiver station of the invention 
in this application. 

[Drawing 4] It is a block diagram of the radio repeater of the invention in this 
application. 

[Draw ing 5] It is a frame structure figure of the invention in this application. 
[Dj i\ ing 6] It is a figure showing the flow chart of the antenna switch timing 
determination of the invention in this application. 
[Explanations of letters or numerals] 

101 — The existing communications network 

102 — Switchboard 

103 — Base transceiver station 

104 — Radio repeater, 

105 — The first antenna 

106 — The second antenna 

107 — Radio terminal 
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405 — Antenna changeover switch 
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